Glomerulonephritis is an important cause of renal failure thought to be caused by autoimmune damage to the kidney. While each type of glomerulonephritis begins with a unique initiating stimulus, subsequent common inflammatory and fibrotic events lead to a final pathway of progressive renal damage. In this article the different forms of inflammatory glomerulonephritis and their diagnosis are discussed. In a review of therapy both immediate life saving treatment given when glomerulonephritis causes acute renal failure and more specific treatments designed to modify the underlying mechanisms of renal injury are considered. 
G
lomerulonephritis is an important cause of renal impairment accounting for 10%-15% of cases of end stage renal failure in the USA, following only diabetes and hypertension in importance. 1 In defining acute glomerulonephritis, we have chosen to discuss those glomerular diseases that may present with a nephritic syndrome-that is with haematuria, proteinuria, and impaired renal function together with hypertension, fluid overload, and oedema. Their pathology involves intraglomerular inflammation and cellular proliferation with secondary renal impairment over days to weeks. This definition excludes glomerular diseases without cell proliferation or nephritic presentations, such as minimal change disease, membranous nephropathy, and focal segmental glomerulosclerosis that can, none the less, chronically compromise renal function. In primary glomerulonephritis, disease is almost entirely restricted to the kidneys (as in IgA nephropathy or post-streptococcal glomerulonephritis) while in secondary glomerulonephritis it occurs in association with more diffuse inflammation (as in systemic lupus erythematosus or systemic vasculitis). Prompt diagnosis of glomerulonephritis is vital as patients with even mildly impaired renal function, hypertension, and urinary abnormalities may rapidly lose kidney function if not treated urgently.
Although our understanding of the causes of glomerulonephritis is still at a basic level, inflammation is thought to be autoimmune mediated and involve both cellular and humoral immune systems. In each case a unique initiating stimulus (occurring by one of at least four different mechanisms) is followed by a common pathway of inflammatory and subsequently fibrotic events. In antiglomerular basement membrane disease, patients produce antibodies that react directly with the specialised basement membranes of the lung and glomerulus. 2 In post-streptococcal glomerulonephritis antibodies are formed not to an endogenous antigen but to an exogenous streptococcal antigen planted in the glomerulus at the time of infection. 3 In systemic lupus erythematosus and IgA nephropathy, the antigen antibody reaction occurs not only in situ in the glomerulus but also systemically with subsequent trapping of complexes in the kidney. Finally in the glomerulonephritis seen in small vessel vasculitis, cellular rather than humoral immune responses are thought to be stimulated, with inflammation often originating in organs distant to the kidney with a subsequent renal influx of T-cells and macrophages as crescentic glomerulonephritis evolves.
Whatever the initial events, common inflammatory pathways follow with activation of the coagulation and complement cascades and production of proinflammatory cytokines. 4 Activation of complement components leads to chemotaxis of inflammatory cells and cell lysis (via the membrane attack complex). The coagulation cascade leads to fibrin deposition. Cellular proliferation of parietal epithelial cells in Bowman's space together with an influx of inflammatory cells such as macrophages and neutrophils results in acute glomerular crescent formation. Cytokine release leads to activation of the glomerular cells themselves and a change in endogenous cell phenotype results in cell proliferation, overproduction of proteases and oxidants, and laying down of extracellular matrix with subsequent fibrosis, perhaps stimulated by factors such as platelet derived growth factor and transforming growth factor beta. Failure of apoptosis (the normal mechanism allowing resolution of inflammation) is also important. Finally in a chronic phase of damage, haemodynamic alterations lead to hyperfiltration and intraglomerular hypertension 5 with subsequent development of glomerular sclerosis and chronic interstitial damage. Thus a process that is initially inflammatory with the potential to resolve may progress to fibrosis and irreversible scarring. This dynamic picture may partly explain why in post-streptococcal glomerulonephritis where antigen is rapidly cleared, even acute renal failure can be expected to resolve spontaneously. By contrast in hepatitis C associated mesangiocapillary glomerulonephritis (MCGN) where viral infection is chronic, antigen cannot be cleared and renal damage may chronically progress.
To understand the histology of glomerulonephritis, we need to revisit the basic structure of the normal kidney (see fig 1) . Inflammatory, proliferative, and fibrotic changes may affect specific cells of the kidney differently or may result in more global changes with particular patterns resulting in a spectrum of clinical presentations. In table 1, we have attempted to summarise the complex nomenclature that surrounds glomerulonephritis by naming each disease, describing its common renal clinical presentation and explaining its underlying histological lesion. In table 2 we have focused purely on clinical aspects which may aid rapid diagnosis. Renal biopsies are vital both in defining a diagnosis, and also in offering prognostic information by differentiating acute reversible damage from chronically scarred non-viable kidney which does not justify the risks of potentially toxic therapy. Although current treatments are, at best, crude, with greater understanding of pathological events we hope to design more specific therapy both to limit acute damage, and to prevent progression to chronic scarring with its inevitable decline in renal function.
POST-INFECTIOUS ENDOCAPILLARY GLOMERULONEPHRITIS
Post-streptococcal glomerulonephritis is the best known example of endocapillary glomerulonephritis, the most common form of acute glomerulonephritis seen after some bacterial, viral, fungal, and parasitic infections. Although this pattern of glomerular injury after a streptococcal infection remains an important cause of acute renal failure in the developing world, in Europe and the USA this lesion is increasingly seen in infections such as endocarditis after intravenous drug abuse. In post-streptococcal glomerulonephritis, children are usually affected with a male preponderance. 6 It can follow pharyngitis (commonly in winter) or skin infections (commonly in summer) with a β-haemolytic nephritogenic strain of streptococcus (often type 12) with the glomerulonephritis occurring one to 12 weeks after initial infection. It affects up to 15% of those infected, although many cases are subclinical and self resolving. In children most severely affected, presentation is with the classic nephritic picture of puffy eyelids, facial oedema, hypertension, and dark scanty urine with microscopic haematuria and proteinuria.
The pathology is that of a planted antigen where a streptococcal component is deposited in the glomerulus during infection. 3 Subsequent production of antibody by the host produces in situ immune complex formation which alters the permeability of the glomerular basement membrane and allows subsequent deposition of further pre-formed immune complexes. In addition streptococcal antigen may cross react with glomerular structures or directly activate complement with subsequent attraction of inflammatory cells. 7 8 Immune deposits initiate a diffuse proliferative glomerulonephritis particularly affecting mesangial and endothelial cells. Immunostaining shows C3 in the mesangium and along capillary walls with accompanying IgG.
Serology may show raised antistreptolysin antibody titres but its absence does not exclude the diagnosis as many nephritogenic strains do not produce streptolysin. Low C3 levels with normal C4 levels (due to alternative pathway activation) are seen acutely but should have returned to normal within two months.
MESANGIOPROLIFERATIVE GLOMERULONEPHRITIS/ IGA NEPHROPATHY
IgA nephropathy is the commonest of all glomerulonephritides world wide. Thus although only 4%-13% of patients present with acute nephritis (the commoner presentation being with micro or macroscopic haematuria), this still represents a considerable number of cases. 9 Peak presentation is during the second and third decades showing a 2:1 male preponderance with attacks sometimes after infection (particularly pharyngitis 10 11 ). The disease shows great geographic variation and is more common in the Western Pacific rim and in Asia (accounting for 50% of primary glomerular disease in Japan) but is rare in black populations. 4 IgA nephropathy is the classic mesangioproliferative glomerulonephritis where cellular proliferation may be either diffuse or focal but affects predominantly the mesangium. Immunofluorescence shows paramesangial deposition of IgA (with some IgG and IgM) together with alternative pathway complement components, while electron microscopy shows mesangial dense deposits. Polymeric IgA1 is deposited 12 in the kidney after overproduction of systemic IgA1 polymers (possibly in response to infection) together with impaired clearance through both the hepatic and the myeloid routes. In addition abnormal glycosylation of IgA may make it more prone to self aggregate and form immune complexes with affinity for the mesangium. 12 The disease is associated with a raised serum concentrations of IgA in 50% of patients, but serum complement levels are normal as complement activation is restricted to the kidneys alone. 13 
HENOCH-SCHÖNLEIN PURPURA
The renal lesion of Henoch-Schönlein purpura (HSP) is almost identical to that of the more severe variants of IgA nephropathy. However, as a small vessel vasculitis, HSP also has the systemic features of a purpuric rash largely affecting the lower limbs, arthritis or arthralgia, and abdominal pain sometimes in association with rectal bleeding. The disease is most commonly seen in those less than 20 years of age. Renal involvement is not always present initially but its incidence increases with time and is more common in older children who have associated abdominal pain and a persisting rash. 14 Renal involvement can also occur in adults where it is thought to carry a worse prognosis. Although haematuria and proteinuria are the most common renal presentations, 8% of patients will have an acute nephritis and up to 29% may present with a combined nephritic and nephrotic picture. Patients with HSP also have systemic IgA containing immune complexes, though their size is larger than those in IgA disease. Mesangial deposition of IgA is usually seen but capillary wall staining for IgA is also frequent. Glomerular crescents and fibrin deposition are more common in HSP, as is capillary necrosis and leucocytoclastic vasculitis. 9 It is thought that subtle differences in the IgA complexes in HSP lead to greater leucocyte stimulation and thus to the small vessel vasculitis and extrarenal manifestations that define HSP.
RAPIDLY PROGRESSIVE GLOMERULONEPHRITIS (RPGN)
The rapidly progressive glomerulonephritides are the most serious of all glomerulonephritides with the potential to destroy renal function within days. Although causes are heterogeneous, they are united by the histological finding of extensive crescents (a proliferation of parietal epithelial cells and mononuclear phagocytes with possible fibroblasts in Bowman's capsule) affecting more than 50% of glomeruli. Causes fall into three broad categories with different presentations, treatments, and prognoses.
Pauci-immune glomerulonephritis caused by small vessel vasculitides accounts for about 50% of RPGN with an incidence of approximately 2 per 100 000 per year and a peak in the sixth decade with equal sex distribution. Disease may be limited to the kidney (idiopathic crescentic glomerulonephritis) or be associated with widespread systemic inflammation (Wegener's granulomatosis and microscopic polyangiitis). Overt presentation is often preceded by weight loss Biopsy shows a focal or diffuse proliferative glomerulonephritis with extensive crescents. The pathogenesis of vasculitis remains the focus of much research but direct immunoglobulin deposition in the glomerulus is not thought to play a significant part (hence the term pauci-immune). Serologically, however, these diseases are linked in about 90% of cases by the finding of antineutrophil cytoplasmic antibodies (ANCA). Antibody staining is usually directed against the neutrophil cytoplasm in Wegener's with an antigen specificity for proteinase 3 on ELISA, whereas in microscopic polyangiitis it is generally perinucleur in pattern and is directed against myeloperoxidase. A direct causative role for ANCA in small vessel vasculitis remains controversial with experimental evidence pointing towards roles for neutrophils, macrophages, and T-cells in its pathogenesis. 15 Antiglomerular basement membrane disease accounts for 10%-20% of cases of RPGN with a frequency of 0.5 cases per million per year in a European caucasoid population. 2 The disease occurs in two peaks, one in the third decade with a male preponderance and the second in the sixth and seventh decades affecting both sexes equally. 16 Associated lung involvement is more common in young men (when the disease is known as Goodpasture's disease), while that isolated to the kidneys is commoner in older patients. A prodrome of weight loss and malaise is less common than in the vasculitides and patients often present with either acute renal failure or haemoptysis due to lung involvement. 17 Haemoptysis is commoner in smokers and in those with fluid overload or intercurrent infections (the later also making the kidney damage more severe). Lung haemorrhage is the most common cause of death during early disease and should be suspected with haemoptysis or where a chest radiograph shows alveolar shadowing without restriction by anatomical fissures and with sparing of the upper zones. Acute haemorrhage may be confirmed by a transiently raised transfer factor on pulmonary function testing.
Antiglomerular basement membrane disease is caused by antibodies that bind the apha 3 chain of type 4 collagen found in the specialised basement membranes of the kidney and lung. 18 Initially histology may show a focal segmental glomerulonephritis with necrosis and interstitial inflammation but will rapidly progress to show widespread crescent formation with all crescents at the same stage of evolution (a previously normal kidney can develop 100% crescents in as little as five days). Immunofluorescence shows the linear deposition of IgG antibodies (sometimes associated with C3) along the glomerular basement membrane. Serology is positive for antiglomerular basement membrane antibodies but in 20%-30% of patients ANCA antibodies are also detected. 19 These latter patients behave clinically more like those with vasculitis (with lethargy, malaise, weight loss) and have a better renal prognosis than those with antiglomerular basement membrane antibodies alone-this may be because they are actually affected by vasculitis with the antiglomerular basement membrane antibodies being a secondary response to the damaged basement membrane.
Some 30%-40% of RPGN is due to a group of heterogeneous conditions where renal damage is associated with immune complex deposition or other causes of basement membrane damage such as accelerated hypertension. Pathology is frequently an aggressive variant of a glomerulonephritis normally associated with a more benign course (such as post-streptococcal glomerulonephritis, or IgA nephropathy), with histology being complicated by extensive inflammation and crescent formation. It is also seen after infections such as endocarditis and shunt nephritis or in association with multisystem disease such as systemic lupus erythematosus.
MESANGIOCAPILLARY GLOMERULONEPHRITIS; ALSO KNOWN AS MEMBRANOPROLIFERATIVE GLOMERULONEPHRITIS
This rare form of glomerulonephritis has enjoyed renewed interest after the discovery that a subtype of MCGN type I is associated with chronic hepatitis C infection. MCGN commonly presents as a nephrotic syndrome but in 16%-30% of patients the initial presentation is with acute nephritis. The disease can be subdivided into types I and II, with its idiopathic forms mostly seen in children and young adults with cases presenting at a younger age in type II (15 years ±11 It has recently been realised that a significant proportion of cases of type I MCGN previously labelled as idiopathic in fact occur in association with chronic hepatitis C infection 20 of which 20%-25% will present with acute nephritis. 21 There is geographical variation in this association and while hepatitis C associated renal disease appears particularly common in Japan (where the infection is found in up to 60% of cases of membranoproliferative glomerulonephritis) and Italy, it is less common in the USA (10%-20% of cases of membranoproliferative glomerulonephritis) and has been seen relatively little in France. 20 21 Patients present 10-15 years after infection in middle age and have subclinical liver disease with mild biochemical abnormalities. Renal disease is often seen in the context of cryoglobulinaemia (cold precipitable mixed immunoglobulins composed of monoclonal IgM rheumatoid factor and polyclonal IgG). Patients suffer malaise, anaemia, peripheral neuropathy, polyarthralgia, and a purpuric rash together with lower limb ulceration and Raynaud's disease. Rarely vasculitis also affects the gastrointestinal or cardiological systems. 22 Idiopathic type I MCGN is associated with activation of the classical complement pathway (and therefore with low C4 concentrations) while in MCGN type II alternative pathway activation is seen with low C3 and the presence of the C3 nephritic factor (an antibody leading to permanent activation of the complement cascade). In hepatitis C associated MCGN in addition to low classical complement component levels, patients have positive antihepatitis C antibodies and hepatitis C RNA on polymerase chain reaction. They may also have a positive antinuclear antibody and rheumatoid factor tests (70%) and positive cryoglobulins (75%). 23 The pathogenesis of MCGN is obscure but probably involves intense cellular proliferation particularly involving mesangial cells. Histologically both types show mesangial expansion and thickening of the capillary walls (with reduction in the capillary lumina), which in the case of MCGN type I is partly due to cellular proliferation extending between the capillary basement membranes causing thickening and giving the classic tramline effect. Mesangial and capillary loop deposition of C3 occurs in both forms of MCGN but is accompanied by immunoglobulin deposition only in type I MCGN. The distinction between the different types is based on electron microscopy findings: in type I subendothelial immune deposits are seen in the glomerular basement membrane while in type II dense intramembranous deposits are seen in glomerular, tubular, and vascular basement membranes (the nature of these deposits in type II disease remains unknown but does explain its alternative name of dense deposit disease). In hepatitis C associated type I MCGN intracapillary deposits are thought to be due to precipitation of the cryoglobulins themselves.
LUPUS NEPHRITIS
Renal involvement in systemic lupus erythematosus can present with proteinuria, haematuria, nephrotic syndrome, or with an acute nephritis. It is rarely the first manifestation of systemic lupus but usually occurs within five years and may be the first presentation leading to a definitive diagnosis. 24 Patients (most commonly women in their 20s and 30s with a black preponderance) will frequently have suffered lethargy, arthralgia or arthritis, skin rashes, and the symptoms of pleurisy and pericarditis in the months before presentation. 25 More than any other glomerulonephritis, lupus nephritis can change and evolve over time so that in a patient with an initially benign glomerular lesion, a new presentation with acute glomerulonephritis should prompt repeat biopsy and if needed more aggressive treatment. High titres of antinuclear antibodies and antidouble stranded DNA antibodies together with low complement levels are helpful in a nephritic flare, although changes in such markers often precede the actual glomerular inflammation, sometimes by months. 26 The pathology is at least in part that of immune complex deposition, with antigen antibody complexes forming systemically or in situ and subsequently activating the inflammatory cascade. Positively charged nuclear histone antigens can also bind to the glomerular basement membrane altering function and permeability and acting as planted antigens that are then the target of anti-DNA antibodies.
Acute glomerulonephritis in lupus is seen in patients who have focal and diffuse proliferative glomerulonephritis-that is World Health Organisation (WHO) class III and IV lupus nephritis 27 (WHO class I (normal kidney) and WHO class II (mesangial proliferation) lupus nephritis do not present as acute glomerulonephritis). In class III lupus nephritis (focal proliferative glomerulonephritis) there is proliferation in the mesangial and endocapillary areas in less than 50% of glomeruli. Such patients have haematuria and proteinuria and are sometimes nephritic. More commonly nephritic syndrome and renal impairment is associated with the more aggressive class IV diffuse proliferative glomerulonephritis where mesangial and endocapillary hypercellularity affect more than 50% of glomeruli with additional necrosis and possibly crescent formation. Subendothelial deposits give thickened basement membrane with a wire loop appearance on light microscopy. Immunofluorescence shows extensive granular deposition of IgG, IgA, IgM, and complement in subendothelial and mesangial areas.
TREATMENT OF GLOMERULONEPHRITIS
The treatment of acute glomerulonephritis falls into two categories. Supportive treatment such as blood pressure control and dialysis is immediate and frequently life saving, but does not attempt to reverse the underlying pathology. Specific treatments aim to prevent and reverse glomerular inflammation and ultimately to preserve renal function-such treatments are often highly toxic and rely on non-specific suppression of the entire immune system. They carry the immediate risks of overwhelming infection and the later risk of reproductive toxicity and malignancy. In choosing such therapies, we need to select patients in whom kidney recovery is unlikely to occur spontaneously but where toxicity can be justified by the potential reversibility of the condition. On this basis we discuss current therapies and where possible present the rationale for their use (table 3). Many of these treatments together with newer therapies are the subject of ongoing clinical trials to determine optimum strategies.
The importance of supportive therapies in acute glomerulonephritis cannot be over emphasised. Tight blood pressure control, appropriate use of diuretics, and control of hyperkalaemia, uraemia and fluid overload, if necessary by dialysis, are quite literally life saving. Blood pressure control is vital not just in the short term but also later for any patient left with even mild renal impairment or proteinuria, with angiotensin converting enzyme (ACE) inhibitors having a particular place for their additional antiproteinuric and antifibrotic effects. 28 In most cases of post-streptococcal glomerulonephritis where inflammation does resolve spontaneously, supportive therapies alone will be sufficient with improved renal function being seen between four and 14 days after the initial acute failure in 95% of patients. 29 Serum creatinine generally returns to baseline levels by four weeks but haematuria may persist for six months and mild proteinuria may be present in a few patients even at 10 years. 30 Rarely haematuria and proteinuria persist long term and are accompanied by hypertension and declining renal function. 31 For most other causes of glomerulonephritis however, if renal function is to be preserved, we must aim to reverse the underlying events causing glomerular inflammation.
The exact immunological events of IgA nephropathy are unknown and therefore treatment of IgA nephropathy is extremely difficult. For patients who present acutely with macroscopic haematuria, but with normal renal function and blood pressure, regular review alone may be all that is required. For patients who follow a more accelerated clinical course, once again control of blood pressure and careful fluid management are vital. Acute inflammation on biopsy may justify the use of immunosuppressives with anecdotal reports of success with mycophenolate mofetil, cyclophosphamide and pulsed steroids, and intravenous immunoglobulin. [32] [33] [34] In the more chronic phase, use of ACE inhibitors, both in hypertensive and in non-hypertensive patients who have proteinuria (>1 g/24 hours), is emerging as increasingly important. These drugs both reduce the level of proteinuria and slow the decline in glomerular filtration rate normally seen. 35 Prognosis is difficult to estimate for those patients presenting acutely with IgA nephropathy. Certainly hypertension, impaired renal function, and severe proteinuria at presentation are adverse prognostic features 36 with one study suggesting that a combination of a raised creatinine (>150 µmol/l) together with proteinuria (>1 g/24 hours) gave a patient only a 20% chance of independent renal function seven years later. 12 In HSP clinical presentation predicts prognosis with 15% of nephritic patients eventually reaching end stage renal failure, but up to 50% of those with a combined nephritic and nephrotic picture eventually needing renal replacement therapy. 37 Rapidly progressive glomerulonephritis can irreversibly destroy renal function within days without treatment. Such risks therefore justify the use of significantly toxic therapies in an attempt to preserve independent renal function. In antiglomerular basement membrane disease, high dose steroids and cyclophosphamide are used to switch off B-cell production of antiglomerular basement membrane antibody with additional plasma exchange to remove existing antibody during the two weeks before the effects of cyclophosphamide as seen. In renal vasculitis (Wegener's and microscopic polyangiitis) much less is known of the pathogenesis but similar regimens aim to switch off both T-cell and B-cell function. 38 Unless treatment is prompt, the renal prognosis in antiglomerular basement membrane disease is poor with few patients presenting with a serum creatinine greater than 600 µmol/l and requiring dialysis ever regaining independent renal function. 39 With plasma exchange and aggressive cytotoxic treatment, 80% of patients with a creatinine less than 600 µmol/l can expect improvements in renal function, 2 which are generally seen within days of starting treatment. Plasma exchange may be used even in those with irretrievably damaged kidneys in an attempt to treat pulmonary haemorrhage. 40 The prognosis in ANCA positive RPGN is better than that in antiglomerular basement membrane disease. With aggressive treatment using steroids, cyclophosphamide, and plasma exchange at least five times if they are dialysis dependent, even 75% of those patients initially requiring renal support may recover renal function, with 80% of these remaining dialysis independent at five years. 41 Plasma exchange is also used in ANCA positive vasculitis associated pulmonary haemorrhage. 42 Recent trial data have confirmed that, after initial induction with steroids and cyclophosphamide for three months, many of these patients may be safely converted to an oral azathioprine regimen. 43 The prognosis in immune complex RPGN is determined by the level of glomerular inflammation and treatment is directed at underlying pathology. The few cases of truly idiopathic immune complex RPGN appear to take a similar clinical course to pauci-immune RPGN and immunosuppressive regimens similar to those used in ANCA positive disease may be appropriate.
The pathology of idiopathic MCGN remains obscure and with little specific treatment of proven value, the importance of blood pressure control increases. In an attempt to limit the platelet activation associated with cellular proliferation, aspirin and dipyridamole have been used with some success and there may be a place for steroid treatment in children. 44 Type II MCGN is rare and shows little response to conventional therapies. Renal prognosis in truly idiopathic MCGN type I gives a 60% renal survival at 10 years; this figure is probably worse in MCGN type II.
Treatment of MCGN with hepatitis C infection is complex. If the disease is thought to be driven by virus-containing immune complexes, then control of viral load using alphainterferon and ribavirin should be most effective-although this has shown some success with improvements in mild MCGN, relapse of viral load after stopping treatment is often seen. 22 Alternatively, where renal damage is more severe, the inflammatory component of the lesion might best be controlled with immunosuppressives albeit at a risk of viral activation. Some nephrologists would therefore treat an aggressive nephritic flare with pulsed methylprednisolone followed by 3-6 months of tapered oral steroids. Where disease is particularly active oral cyclophosphamide for two months has been used. With such treatments of cryoglobulinaemic vasculitis, extrarenal manifestations respond very quickly and in more than 85% of patients the plasma creatinine falls within a week, although proteinuria is much slower to respond. Long term immunosuppression is not justified and plasma exchange remains controversial. 22 Approximately 10% of patients with hepatitis C related kidney disease will develop end stage renal failure. 21 The treatment of lupus nephritis is also complex with only part of its pathology being understood. As a disease that often strikes young women, the risks of renal disease must be weighed against possible infertility associated with immunosuppressive regimens. Renal biopsy is vital since, with an acute nephritic flare, it is important to distinguish scarred and irreversibly damaged kidneys from those that might benefit from aggressive immunosuppression. A recent study of patients with type IV lupus nephritis suggested that a combination of pulsed monthly methylprednisolone and intravenous cyclophosphamide resulted in a remission rate of approximately 85%. 45 Further quarterly doses of pulsed cyclophosphamide after the six months of monthly induction therapy also reduced the subsequent relapse rate. There may also be a place for intravenous immunoglobulin (working by solubilising immune complexes or blocking Fc receptors to prevent the inflammatory cascade) in refractory cases or mycophenolate mofetil in acute flares. 46 The most recent data suggest that with current treatment 70%-85% of patients with type III and IV lupus nephritis will retain independent renal function at five years. Repeated acute nephritic flares are a poor prognostic indicator, as are hypertension and black race.
Glomerulonephritis is an important cause of renal failure for which we currently have only non-specific and potentially toxic therapies. With increasingly prompt diagnosis and greater understanding of pathology, we must hope to improve this situation. As knowledge grows, we may prevent some glomerulonephritides altogether, for instance by successful vaccination against hepatitis C for MCGN or by designing therapies to reverse immune complex formation in systemic lupus erythematosus. For patients in whom glomerulonephritis does occur, drugs may be designed which tackle inflammation by interrupting the complement or cytokine cascades or which target the cell signalling that leads to proliferation and subsequent fibrosis. Only then can we hope to prevent the many cases of chronic renal failure caused by these diseases.
SELF TEST QUESTIONS ON ACUTE GLOMERULONEPHRITIS (ANSWERS AT END OF REFERENCES)
Q1. What is the most likely diagnosis in a 15 year old boy presenting to casualty with a sore throat and macroscopic haematuria? 
